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$Re_{\lambda}\leq 200$ [1, 3, 4].
Kolmogorov $\eta$ . $L$ . Kolmogorov $u_{K}$ \langle










$18\mathrm{m}$ , $3\mathrm{m}$ , $2\mathrm{m}$ . $U+u$ $v$ X
. 125 mm, 1. $4\mathrm{m}\mathrm{m}$ .
1 . $(1-4)\cross 10^{8}$ .
, $2\mathrm{m}$ , .
1. $3\mathrm{m}$ , 1. $4\mathrm{m}$ . $11-55\mathrm{m}\mathrm{s}^{-1}$ .
17 $.5\mathrm{m}$ , $Re_{\lambda}=719-1934$ .
, .
0.5 $\mathrm{m}$ . 2-20 $\mathrm{m}\mathrm{s}^{-1}$ . 12.5 $\mathrm{m}$
, $Re_{\lambda}=332-1304$ .
, , .
$\langle u^{2}\rangle^{1/2}$ $\langle v^{2}\rangle^{1/2}$ , 1.0-1.1, 12-13
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1: $U_{*}$ . U.
$f_{s}$ . $\nu$ . $\langle\epsilon\rangle=15\nu\langle(\partial_{x}v)^{2}\rangle/2$ .
$\langle u^{2}\rangle^{1/2},$ $\langle v^{2}\rangle^{1/2}$ . Kolmogorov $u_{K}=(\nu\langle\epsilon\rangle)^{1/4}$ . $L_{u}= \int_{0}^{\infty}\langle u(x+x’)u(x)\rangle/\langle u^{2}\rangle dx’$ ,
$L_{v}= \int_{0}^{\infty}\langle v(x+x’)v(x)\rangle/\langle v^{2}\rangle dx’$ . Taylor ft A $=[2\langle v^{2}\rangle/\langle(\partial_{x}v)^{2}\rangle]^{1/2}$ . Kolmogorov $\text{ }\eta=$
$(\nu^{3}/\langle\epsilon\rangle)^{1/4}$ . $Re_{\lambda}=\langle v^{2}\rangle^{1/2}\lambda/\nu$ . $f_{s}\leq 50\mathrm{k}\mathrm{H}\mathrm{z}\text{ }10^{8},$ $f_{s}>$
$50\mathrm{k}\mathrm{H}\mathrm{z}$ $4\cross 10^{8}$ . ,
$f_{s}=50\mathrm{k}\mathrm{H}\mathrm{z}$ $4\cross 10^{7}$ .
$\partial_{x}v=[8v(x+\delta x)-8v(x-\delta x)-v(x+2\delta x)+v(x-2\delta x)]/12\delta x$ . $\delta x=U/f_{s}$
( 2 ).
2: $R_{0}$ . $V_{0}$ . $Re_{0}=V_{0}R_{0}/\nu$ .






$u_{\Theta} \propto\frac{\nu}{aR}[1-\exp(-\frac{aR^{2}}{4\nu})]$ , $(u_{R}, u_{\Theta}, u_{Z})=(- \frac{1}{2}aR,$ $0,$ $aZ)$ . (1)
$a$ . $R=$ $=2.24(\nu/a)^{1/2}$ . $R_{0}$
.
( $x$ , $(0, \Delta)$ . $x$ $y$
. $(\theta, \phi)$ ,
$u_{\Theta}$ $u$ $v$ $x$
$u(x)= \frac{\Delta\cos\theta}{R}u\mathrm{e}(R)$ , $v(x)= \frac{x\cos\theta}{R}u_{\Theta}(R)$ . (2)
$R^{2}=x^{2}(1-\sin^{2}\theta\cos^{2}\varphi)+\Delta^{2}(1-\sin^{2}\theta\sin^{2}\varphi)+2x\Delta\sin^{2}\theta\sin\varphi\cos\varphi$ . (3)
$u_{R}$ $u$ $v$
$u(x)$ $= \frac{x(1-\sin^{2}\theta\cos^{2}\varphi)+\Delta\sin^{2}\theta\sin\varphi\cos\varphi}{R}u_{R}(R)$, (4)
$v(x)$ $=- \frac{x\sin^{2}\theta\sin\varphi\cos\varphi+\Delta(1-\sin^{2}\theta\sin^{2}\varphi)}{R}u_{R}(R)$. (5)
$x$ ( $\Delta<R_{0}\sim$ $\theta\simeq 0$), $v$
[ (2)]. $u$ [ (4)].








$\delta x$ $|v(x+\delta x)-v(x)|$
[5, 7, 8]. 0.1% 1% .
,




1: ( ): 2: $|v(x+$
(v) ($u^{+}$ $\delta x$) $-v(x)|$ ( ).
$u^{-})$ . Burgers 0.1% 1% .
. .
, . 2
$|v(x+\delta x)-v(x)|$ ( ). 0.1%, 1%
( ) , (
) .
$\Delta=0$ $\theta=0$ Burgers
[ (2)] 1 . $V_{0}$ ,
, Burgers . Kolmogorov $\eta$
$r_{p}=\mathrm{l}\mathrm{m}\mathrm{m}$ , $v_{m}$ $v_{t}$
:
$v_{m}(x)= \frac{1}{r_{p}}\int_{-r_{\mathrm{p}}/2}^{r_{p}/2}v_{t}(x+x’)dx’$. (6)
$V_{0}$ 2 . Kolmogorov $\eta$ .
$V_{0}$ $\langle v^{2}\rangle^{1/2}$ 1 \langle Kolmogorov [1, 3, 4, 7, 8].
Burgers
[4, 7, 8]. $Re_{\lambda}\sim<2000$ .
Burgers
, $\Delta\gg$ $\theta>>0$ .
Burgers .
, $x=0$ $\partial_{x}u>0$ $(u^{+})$ u $\leq 0$
$(u^{-})$ . $\Delta>0$
[ (2)]. , $u^{-}$ $u^{+}$
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, 1 $r$ ,
$|v(x+\delta x)-v(x)|$ $r$ ,
[5, 7, 8, 9]. . – 3 4 ( ).







4 , , [5, 9, 10]:
$P(r)\propto r^{-\mu}$ . (7)
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5: $Re_{\lambda}$ . (a) $R_{0}/\eta$ . (b) $V_{0}/\langle v^{2}\rangle^{1/2}$ . (c)
$V_{0}/u_{K}$ . $(\mathrm{d})Re_{0}$ . $(\mathrm{e})Re_{0}/Re_{\lambda}^{1/2}$ . $(\mathrm{f})\mu$ . 0.1% . 1% .
0.1% . 1% .




[8]. 5 . $Re_{\lambda}=1934$
.
$R_{0}$ , , Kolmogorov
$\eta$ : $\propto\eta$ [ $5(\mathrm{a})$].
$V_{0}$ ( $v^{2}\rangle^{1/2}$ : $V_{0}\propto\langle v^{2}\rangle^{1/2}$ [ $5(\mathrm{b})$ ].
$\langle v^{2}\rangle^{1/2}$ ,
[3],
$\langle v^{2}\rangle^{1/2}$ . $V_{0}\propto\langle v^{2}\rangle^{1/2}$
$Re_{\lambda}>500\sim$ [8],




${\rm Re}_{0}$ $\propto{\rm Re}_{\lambda}^{1/2}$ for $R_{0}\propto\eta$ and $V_{0}\propto(v^{2}\rangle^{1/2}, (8)$
${\rm Re}_{0}$ $=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}\mathrm{a}\mathrm{n}\mathrm{t}$ for $R_{0}\propto\eta$ and $V_{0}\propto u_{K}$ . (9)




[ (7)] $\mu$ ,
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